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INFLUENCE OF PERFORMANCE DECREMENT OF VISCOUS DAMPERS ON
THE INCREMENT OF SEISMIC RESPONSE OF HIGH-RISE BUILDING

1 & e,

(o VNI 1

Xiyuan LIU and Daiki SATO

Long-period ground motions are expected to be generated by potential Nankai Trough earthquake. The high-rise

buildings with long natural periods will be greatly affected. The viscous damper is a flow resistance type damper.

However, while vibration energy is converted into thermal energy, the temperature of the viscous fluid increases and

the damper performance decreases. The performance decrement can be evaluated by energy density. Besides, seismic

response evaluation methods considering the performance decrement were also proposed. However, there is no

qualitative assessment about the increased response considering the performance decrement of the viscous damper.

Therefore, in this paper, the influence of the target story drift ratio, damper size, height of the building and the

plasticity of the structure on the seismic response were assessed by using the absorbed energy of individual damper.

Keywords : Viscous damper; Performance decrement, Increment of seismic response,

High-rise building
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Table1 Members of structure

(a) 20 story model

Parts Member

Columun [J-500x500x19x19 ~ [1-800x800x36x36

Beam  H-750x250x14x25 ~ H-850x300x16x32
(b) 50 story model
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Columun T-750x750x19x19 ~ [1-750x750x60x60

H-950x450x25525 ~ H-950x750x28x75
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Beam
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Fig.1 Elevation and plan (unit[m])
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Fig.2 Shear Force-drift angle
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Table2 Parameter of viscous damper

Size Vy éd I%d 1%[, I%Z
[mm?3]  [KN(mm/s)*] [KN/mm] [KN/mm] [KN/mm]
Medium 0.38 8.34x10° 98 266.3 252.5 129.6
Large  0.38  2.48x107 196 485.8 484.2 242.5
Support member Damper
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W= —
Kp A,/ ¢
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&

Fig.5 Damper and support member
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Fig.6 Comparison between experiment and analysis result
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Fig.8 Distribution of Large size damper (20 story model)
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Table3 Variables of analysis

- C,

Case Model Size [kN/(m:*A/s)"] Ry Na N oaum [
2ouR100 Medium 98 1/100 8 84 0.015 0.0352
LoMR150 Medium 98 1/150 16 200 0.031 0.0705

20 story
20LR100 Large 196 17100 4 32 0.015 0.0352
Lo R150 Large 196 1/150 8 100 0.031 0.0705
5o, R100 Large 196 1/100 8 200 0.004 0.0284
50 story
5o.R150 Large 196 1/150 16 680 0.008 0.0569
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. . . initial
Period Amplitude Duration )
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0,[s]
V1 70 20 600 150 10
V-2 4.0 20 1800 450 15
V-3 4.0 20 3600 900 15
V-4 4.0 20 10800 2700 13 Medium
V-5 2.0 20 230 115 15 size
V-6 4.0 10 1200 300 15 Z
V-7 4.0 20 600 150 15
V-8 4.0 30 400 100 15
V-9 6.0 20 900 150 15
V10 40 20 1800 450 26 Large
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Fig.B1 Relationship between decrease ratio and energy density



